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ABSTRACT: Previous studies on the relationship between morphological structure of the face and cer-
vical posture have predominantly focused on vertical dimensions of the face. The aim of this study was
to investigate whether there are significant differences in cervical posture in subjects with a different
sagittal morphology of the face, i.e., a different skeletal class. One hundred twenty (120) children (60
males and 60 females, average age 9.5 yrs., SD±0.5) were admitted for orthodontic treatment. Selection
criteria was: European ethnic origin, date of birth, considerable skeletal growth potential remaining and
an absence of temporomandibular joint dysfunction (TMD). Lateral skull radiographs were taken in
mirror position. Subjects were divided into three groups based on their skeletal class. The cephalomet-
ric tracings included postural variables. The most interesting findings were: 1. children in skeletal class
III showed a significantly lower cervical lordosis angle (p<0.001) than the children in skeletal class I and
skeletal class II; 2. children in skeletal class II showed a significantly higher extension of the head upon
the spinal column compared to children in skeletal class I and skeletal class III (p<0.001 and p<0.01,
respectively). This is probably because the lower part of their spinal column was straighter than those of
subjects in skeletal class I and II (p<0.01 and p<0.001, respectively). Significant differences among the
three groups were also observed in the inclination of maxillary and mandibular bases to the spinal
column. The posture of the neck seems to be strongly associated with the sagittal as well as the vertical
structure of the face.

Dr. Michele DÕAttilio received his D.D.S.
degree in 1987 from the Faculty of
Dentistry, University of L’Aquila, Italy.
He has been a researcher in the
Department of Orthodontics at the
University of Chieti, Italy, since 2000 and
is chairman of orthodontics at the same
faculty. Dr. D’Attilio has written many
clinical and research articles.

Cervical posture is related to differing factors of the
body (ethnic origin,1-3 gender,1,4-20 age,17 and
stature21), craniofacial morphology12,21-25 (mostly

mandibular divergence,17 mandibular size,22 and facial
shape,23,24) functional factors (nasorespiratory func-
tion,1,14,21,23,26-28 temporomandibular dysfunction29) and
orthodontic therapy (use of removable orthodontic appli-
ances or splints to increase vertical dimension30), or the
use of anterior repositioning devices for skeletal class II 
children.31

It is not unreasonable to expect that spinal posture
might be correlated with skeletal class. Studies on the
relationship between spinal posture and the morphologi-
cal aspects of the face have usually focused on the rela-
tionship between the spinal posture and vertical dimen-
sions of the face and, consequently, the divergence and
inclination of the mandibular and maxillary bases, not on
the skeletal class of the subject. The findings of these pre-
vious investigations were clearly in agreement.

In fact, Gresham and Smithells25 found a longer face
and an increased prevalence of angle class II malocclu-
sion in a group of individuals with Òpoor neck posture.Ó
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Subsequently, Bench23 observed that patients with dolic-
ocephalic faces often had a tendency for the spinal
column to be straight and long, whereas brachycephalic
subjects appeared to have a curved spinal column.

In other studies, a large craniocervical angulation was
seen in connection with a vertical facial development,
i.e., large anterior and posterior facial dimensions and
small anteroposterior dimensions (dolicocephalic face)
and a large inclination of the mandibular and palatal
planes.12,13 Descriptive studies underlined that a more for-
ward head posture of the cervical spine was related to a
reverse curvature, a more upright posture (i.e., extension
of the head) and a lordotic curvature of the spine.32

Hellsing16,17 confirmed in children ages eight, 11, and
15 years that the total facial height was negatively corre-
lated to the angle of cervical lordosis and that the inclina-
tion of the upper segment of the spinal column (C2-C4)
was negatively correlated to lower anterior facial height.
In that same study, the inclination of the middle segment
of the spinal column (C2-C4) was found to be correlated
to maxillary and mandibular prognathism. The r2 value
for groups of regressors in relation to the variable express-
ing cervical lordosis angle showed that the inclination of
the mandibular base, gender, and age of the subjects were
all of notable importance.

In earlier studies done by the authors of the current
study, significant correlations between cervical lordosis
angle and mandibular length24 were found, both in sub-
jects with and without temporomandibular joint disorders
(TMD).29 Those studies also confirmed a relationship
between mandibular inclination and cervical lordosis
angle in subjects with and without TMD,29 but they were
always concerned with subjects in skeletal class II.

These studies indicated a relationship between maxil-
lary and mandibular morphology and cervical posture;
however, no studies were performed to compare the cer-
vical posture of subjects to their skeletal jaw class.

The aim of the current study was to compare subjects
in the three skeletal classes and to investigate whether
there are significant differences in their cervical posture.
The importance of investigating this point involves two
different aspects. From a research point of view, it could
clarify the relationships between cervical posture and the
morphological aspects of the face, not only on the sagittal
plane, but also on the vertical. The current study con-
tributes to the knowledge of the complex system of inter-
relationships between cervical posture and facial
morphology. It is also important since clinicians tend to
classify their patients based on their skeletal class, rather
than on vertical dimensions of the face. In this study,
most of the therapeutic standard procedures are based and
classified upon the sagittal interrelationships between

mandibular and maxillary bases. If significant differences
were found among the three groups in this study, a clini-
cian might better understand the relationship between the
postural and morphological variables of their patients.

Material and Methods

The sample used in this study included 120 children
(60 males and 60 females, average age 9.5 yrs., SD ±0.5)
consecutively admitted to the Department of Orthodontics
and Gnathology, University of Chieti, for orthodontic
treatment. The criteria for selection were: European
ethnic origin, date of birth, and considerable skeletal
growth potential remaining as evaluated by height and
weight. None of the children had yet received any ortho-
dontic treatment. The children were examined for current
problems associated with nasal obstructions, active
symptoms of head, neck, or facial pain and none were
found to be affected. Subjects were screened for normal,
pain free, cervical range of motion. All the subjects were
asymptomatic for TMJ or cervical spine disorders. To
evaluate the relationship between the skeletal class and
cervical posture, the subjects were divided into three
groups: skeletal class I (group I, 20 males and 20 females);
skeletal class II (group II, 20 males and 20 females; and
skeletal class III (group III, 20 males and 20 females).
The study was approved by the Ethics Committee of the
University of Dentistry, Chieti. Informed consent was
obtained from all subjectsÕ parents.

Teleradiographs were made before beginning the
study. Lateral skull radiographs were taken using
Orthoceph 10E (Siemens AG, Germany). The machineÕs
vertical adjustability allows for the recording of standing
subjects. The x-ray source had a focus of 0.6 mm, expo-
sure data were 80-86 kV and 32 mA. The equipment had
a fixed film to focus plane distance of 190 cm and a fixed
film to midsagittal plane distance of ten cm with a final
enlargement of 10%. For all subjects, 18x24 cm films
were used. A wire was mounted in front of the cassette to
indicate true vertical on the film, since postural variables
include many angles between craniofacial lines and true
vertical. A 20x100 cm mirror was placed on the wall, 150
cm in front of ear rods, to allow recording of natural head
posture and mirror position.11,12 The recordings were
taken between the hours of 8:00 am and 2:00 pm.

Sixteen reference points, reported in Table 1 and
Figure 1, were marked directly on each film with a soft
sharp pencil: twelve points were in the craniofacial area
and four points in the cervical column area. In order to
determine these points, the whole neck area was drawn
(Figure 1). Eleven lines, described in Table 2, were con-
sidered. The 20 variables studied are listed in Table 3 and
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shown in Figure 2. The skeletal class was assessed
according to Downs.33 The 16 postural variables were
traced according to Solow and Tallgren11,34; the cervical
lordosis angle (CVT/EVT) was traced according to
Hellsing, et al.16,17 Selected references are given in Tables
1, 2, and 3.

To evaluate error due to landmark identification, dupli-
cate measurements were made for ten radiographs in the
manner described by Hellsing, et al.17 and shown in
Figure 2, Tables 2 and 3. Variables were compared for
each registration and the error variance calculated by

using DahlbergÕs formula.35 

δ = √(Σd2/2N)
where ÒdÓ is the difference between the first and the
second measurement and ÒNÓ is the number of double
registrations. Results are given in Table 4.

Data were statistically analyzed by using SPSS 9.0 for
Windows (Statistical Software, Chicago, IL) procedure
for nonparametric test and expressed as mean, median,
25th and 75th percentiles, range, minimum, and maxi-
mum. Differences between groups were analyzed by
using nonparametric methods (Kruskal Wallis test) for
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Table 1
Reference Points on the Cephalograms (with Selected References)

Cephalometric Selected
reference points Description Characterization of reference points reference no.

Cranium
S Sella turcica The midpoint of sella turcica, determined by observation 34
N Nasion The intersection of the internasal suture with the nasofrontal 

suture in the midsagittal plane 34
Po Ponion The midpoint on the upper edge of the porus acusticus 

externus (Björk) 34
Or Orbitale The lowest point on the lower margin of the bony orbit, 

midpoint between right and left images 34, 39

Mandibular base
B Supramentale The most posterior point in the concavity between infradentale

and pogonion (Downs) 34, 39
Gn Gnathion The most inferior point in the contour of the chin 34, 39
Go Gonion The point on which the jaw angle is the most inferiorly,

posteriorly, and outwardly directed 34, 39
Ar Articulare The point of intersection of the dorsal contours of process

articularis mandibulare and of temporale (Björk) 34
Gtp Posterior tangent The point of contact of the tangent to the angle of the 

point at the angle mandible that passes through articulare 34
of the mandible

Maxillary base
A Subspinale The deepest midline point on the premaxilla between the

anterior nasal spine and prosthion (Downs) 34, 39
Ans Anterior nasal Tip of the anterior nasal spine seen on the x-ray

spine from normal lateralis 34, 39
Pns Posterior nasal Tip of the posterior spine of the palatine bone in the hard

spine palate 34, 39

Cervical Region
Cv2tg Tangent point of OPT line on the odontoid process of the

second cervical vertebrae 12, 17
Cv2ip The most inferior point on the corpus of the second 

cervical vertebrae 12, 17
Cv4ip The most inferior posterior point on the corpus of the 

fourth cervical vertebrae 12, 17
Cv6ip The most infero-posterior point on the body of the sixth 

cervical vertebrae 12, 17
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three independent groups. The 2-tailed Dunnett T3 test
was used to individuate between groups. Levels of p<0.05
were considered statistically significant.

Results

When error in landmark localization was evaluated,
the difference in the means revealed that the error was
less than five percent of the biological variance of the
whole sample (Table 4).

Cervical lordosis angle(CVT/EVT angle): Children in
skeletal class III showed a significantly lower CVT/EVT
angle than children in skeletal classes I and II (<0.001)
(Table 5). The difference between the mean CVT/EVT
angles was about five degrees. The range of values did
not include negative values in any of the children in
skeletal class I or II, while negative values were observed
in some of the children in skeletal class III (Table 5). As
25th p.le in Group III was 0.00 (Table 5), it is concluded
that 25% of subjects in skeletal class III showed a reversed
cervical lordosis curvature.

Cervical posture(OPT/Ver, CVT/Ver, EVT/Ver
angles): No significant differences were observed among

the three groups in the values of the inclination of upper
(OPT) and middle (CVT) segments of the spinal column,
while significant differences were observed in the incli-
nation of the lower segment (EVT) of the spinal column.

Subjects in skeletal class III showed a significantly
straighter spinal column in the area between the fourth
and sixth vertebra, since the EVT/Ver angle was smaller
(as absolute value) than in subjects in skeletal class I and
II (p<0.01 and p<0.001, respectively), (Table 5). This
seems to be related to a previous finding in the CVT/EVT
angle suggesting that subjects in skeletal class III showed
a straighter spinal column in the lower segment (C4-C6)
and a smaller CVT/EVT angle than subjects in skeletal
classes I and II.

Cranial posture(SN/Ver, pns-ans/Ver, GoGn/Ver,
RL/Ver angles): No significant differences in cranial pos-
ture were observed among the three groups in cranial pos-
ture (Table 5).

Craniocervical posture(SN/OPT, SN/CVT, pns-
ans/OPT, pns-ans/CVT, GoGn/OPT, GoGn/CVT,
Rasc/OPT, Rasc/CVT angles): Cranio-cervical angula-
tion is the extension of the head upon the spinal column.
In the current study, no significant differences were
observed among the three groups in the angle between the
horizontal lines of the head (respectively, from the fore-
head to the chin: SN, pns-ans, and GoGn) and the upper
section of the spinal column (OPT, the line between the
first and second vertebra) (Table 5). The angle created
between the head the midsection of the spinal column
(CVT) showed significant differences among the three
groups. Subjects in skeletal class II showed a signifi-
cantly more extended head upon the spinal column
(SN/CVT) than subjects in skeletal classes I and III
(respectively, p<0.001 and p<0.01.

Also, a significant difference among the three groups
was observed in the angle between the maxillary base and
the midsection of the spinal column (pns-ans/CVT)
(Table 5). A further finding regarding the mandible is
that significant differences were observed in the angle
between the mandibular line and the midsection of the
spinal column (GoGn/CVT), as subjects in skeletal class
II showed a significantly lower angulation than subjects
in skeletal class III (p<0.05). Additionally, subjects in
skeletal class III showed a significantly lower angle
between the ramus and the midsection of the spinal
column (RL/CVT) than subjects in skeletal class I
(p<0.01) and skeletal class II (p<0.05).

Discussion

Previous studies by the authors included all female
subjects24,29 because cervical spine inclination has been
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Figure 1
Reference points used in the study.
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linked to gender, since men usually exhibit a straightened
curve and women usually exhibit a partly reversed curva-
ture.4-20,36

Some studies on cervical posture divided the sample
based on age.17 In the current study, no separate evalua-
tion was made based on age or gender because of the
small number of subjects. The authors had two reasons
for not dividing the sample into age and gender. First, the
standard deviation for age was very small (±0.5), mean-
ing that all the subjects could be considered the same age.
Second, each group included 50% males and 50% females,
therefore, the mean value of each cephalometric variable
could be considered the mean value of males and females
in each group. The authors thought that the significant
differences among the three groups observed in this study
could be considered differences totally associated with
the different skeletal classes and not with age and gender.

One of the most important findings of this study was
that the cervical spine was significantly straighter in sub-
jects in skeletal class III than in subjects in skeletal
classes I and II, since the CVT/EVT angle results were
significantly smaller (p<0.001) in group III.

Interestingly, this finding seems to be associated with
the finding that the lower part of the spinal column was

significantly straighter in subjects in skeletal class III
than in subjects in skeletal class I (p<0.01) and skeletal
class II (p<0.001). These two findings suggest that the
smaller CVT/EVT angle observed in subjects in skeletal
class III is probably associated with the significant
straightening of the lower part of the spinal column
(EVT/Ver) in subjects in skeletal class III and not to any
difference in the inclination of the upper (OPT) or the
middle (CVT) part of the cervical spine. No significant
differences among the three groups were observed in the
inclination of the middle segment (CVT/Ver), or in the
upper segment (OPT/Ver) of the spinal column. Previous
researchers37 observed that, whereas the morphological
development of the upper and the middle segments of the
spine (represented in our cephalometric tracing by the
OPT line and the CVT line, respectively) is closely linked
to facial development, the lower segment of the spinal
column (represented in our cephalometric tracing by the
EVT line) is morphologically considered the final upper
part of the column. Our findings agree with this observa-
tion, since the OPT and the CVT lines showed no differ-
ence in their inclination and consequently, were similar in
pattern. The EVT line showed significantly different
inclination in all three groups. This finding could be con-
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Table 2
Reference Lines on the Cephalograms (With Selected References)

Cephalometric Selected
reference lines Description Characterization of reference lines reference no.

Cranium
Ver True vertical line Vertical line projected on the film, perpendicular to the 

Frankfurt plane 12, 17
SN Cranial base Line extending between sella and nasion 34, 35
FH Frankfurt hori- Horizontal plane running through ponion and orbitale 34, 35

zontal plane
NA Line extending between nasion and point A 34, 35
NB Line extending between nasion and point B 35

Mandibular base
GoGn Mandibular plane Line extending between gonion and gnathion 34, 35
RL Ramus line Line extending between Ar and Gtp 17, 34, 35

Maxillary base
pns-ans Palatal plane Line extending between Ans and Pns 34

Cervical region
CVT Cervical vetebra Posterior tangent to the odontoid process through

tangent Cv4ip (Solow) 12, 17
EVT Line through Cv4ip and Cv6ip. Lower part of the

cervical spine (Hellsing) 17
OPT Odontoid process Posterior tangent to the odontoid process through

tangent Cv2ip (Solow) 12, 17
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Table 3
List of Variables (With Selected References)

Cephalometric Selected
variables Description Characterization of reference lines reference no.
Maxillary base

SNA (degree) Prognathism of the Sella-nasion-point A angle 34, 39
maxillary apical base
to cranial base

Mandibular base
SNB (degree) Prognathism of the Sella-nasion-point B angle 34, 39

mandibular apical
base to cranial base

Skeletal class
ANB (degree) Antero-posterior Point A-nasion-point B angle 34, 39

apical base relation-
ship (skeletal pattern)

Cervical posture
CVT/EVT (degree) Cervical lordosis Downward opening angle between CVT line and 12

cervical inclination angle EVT line
OPT/Ver (degree) Odontoid angle Downward opening angle between OPT line and 12, 17

Ver line*
CVT/Ver (degree) Upper cervical Downward opening angle between CVT line and 12, 17

column posture Ver line*
EVT/Ver (degree) Lower cervical Downward opening angle between EVT line and 17

column posture Ver line*
Craniofacial posture

SN/Ver (degree) Anterior cranial Downward opening angle between SN line and 12, 17
base inclination Ver line*

pns-ans/Ver (degree) Palatal line inclination Downward opening angle between pns-ans line 12, 17
and Ver line*

ML/Ver (degree) Mandibular line Downward opening angle between GoGn line and 12, 17
inclination Ver line*

RL/Ver (degree) Ramus line inclination Downward opening angle between GoGn line and 17
Ver line*

Craniocervical angulation
SN/OPT (degree) Craniocervical posture Downward opening angle between SN line and 12, 17

OPT line
SN/CVT (degree) Downward opening angle between SN line and 12

CVT line*
pns-ans/OPT Maxillary base inclina- Downward opening angle between pns-ans line 12, 17
(degree) tion upon cervical column and OPT line*

pns-ans/CVT Downward opening angle between pns-ans line 12, 17
(degree) and CVT line*

ML/OPT (degree) Mandibular base inclina- Downward opening angle between GoGn line 12, 17
tion upon cervical column and OPT line*

ML/CVT (degree) Downward opening angle between GoGn line 12, 17
and CVT line*

RL/OPT (degree) Mandibular ramus in- Downward opening angle between RL line and 12, 17
clination upon cervical OPT line*
column

RL/CVT (degree) Downward opening angle between RL line and 12, 17
CVT line*

*The standard used for angles related to true vertical line was that downward opening angles formed behind the 
the vertical were considered negative, whereas angles formed in front were considered positive.
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sidered as an effect of the difference in development of
the upper and the middle sections compared to the lower
section of the spinal column and seems to be in agree-
ment with earlier research.37 However, in the current
study the different morphological aspects of the face (i.e.,
different skeletal classes) resulted in an association with
different inclinations of the lower section of the spinal
column and not to any changes in the upper section of the
spinal column. This is, in part, a disagreement with previ-
ously cited research37 and points out the complexity of the
developmental behavior of the face and the spinal column.

In previous studies,24,29 the authors found a signifi-
cantly negative correlation between the CVT/EVT angle
and mandible length in adult Caucasian females, skeletal
class II, and TMD. Huggare and Raustia19 found an
increased cranio-cervical angulation and no statistically
significant increase in cervical lordosis in patients with
craniomandibular dysfunction. Later, those authors found
a significantly smaller average CVT/EVT angle in sub-
jects with TMD when compared to a control group.29

Another study by the same authors31 found a mild to
moderate increase in the CVT/EVT angle in children,
although usually associated with increasing age, from
eight years to ten years of age. This could have been
partly due to functional therapy with FR-2 in skeletal
class II female children. In the same studies, the results of
the multiple linear regression demonstrated that a decrease
in maxillary base length and improvement of mandibular
protrusion (distance between Pog and McNamara line)
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Figure 2
Cephalometric tracings and variables studied.

Table 4
Intra-Observer Method Error Variance in Ten Duplicate Radiographic Measurements Using 

the Formula δ2 = (Σd2/2N), Where N is the Number of Double Determinations and d the Difference 
Between the Two Measurements, (S2) the Variance for the Whole Sample of Children (pretreatment), 

(δ) and (δ2) an Estimate of the Method Error and Its Variance
Variable δ δ2 S2 (N=40) δ2 as % of S2

CVT/Ver (degree) 0.63 0.40 12.86 3.11
EVT/Ver (degree) 0.95 0.90 32.11 2.80
SN/Ver (degree) 1.69 2.85 139.14 2.05
pns-ans/Ver (degree) 1.48 2.20 102.73 2.14
Go-Gn/Ver (degree) 1.55 2.40 73.53 3.26
RL/Ver (degree) 0.50 0.25 10.94 2.29
SN/OPT (degree) 0.50 0.25 22.27 1.12
SN/CVT (degree) 0.50 0.25 21.07 1.19
pns-ans/OPT (degree) 0.50 0.25 17.74 1.41
pns-ans/CVT (degree) 0.67 0.45 18.50 2.43
Go-Gn/OPT (degree) 0.50 0.25 14.88 1.68
Go-Gn/CVT (degree) 0.50 0.25 14.18 1.76
RL/OPT (degree) 0.55 0.30 21.15 1.42
RL/CVT (degree) 0.55 0.30 20.47 1.47
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were two major factors that correspond (R2=0.272,
p<0.05) to an increase in the CVT/EVT angle.

Together with our findings and those of other stud-
ies,24,31 it is suggested that cervical lordosis decreases in
subjects with long mandibles (mostly subjects in skeletal
class III).24,29 However, it seems to increase if the mandibu-
lar base is repositioned in a more anterior position by
using, for example, a repositioning device like a FR-2.31

Based on these observations, the most important conclu-
sion is that it is possible that the size and position of the
mandible are two factors that are strongly related to cer-
vical posture. However, conclusions about the mecha-
nism of influence or Òwhich causes whichÓ are not
possible because of the cross-sectional structure of the
investigations. We can only hypothesize about the rela-
tionship between mandibular length and/or shape and
cervical lordosis and/or posture.

One hypothesis relative to the relationship between
skeletal class and cervical posture concerns the displace-
ment of the mandible influencing the degree of vertical
and sagittal opening, the expansion of the pharyngeal
airway space, the improvement in respiratory function
and, consequently, the extension of the head upon the
spinal column with an increase of the CVT/EVT angle.11,17,34

Based on this hypothesis, recent descriptive studies
underline the fact that a more forward head posture to
form a lordotic curvature of the cervical spine is related to
a partially reversed curvature and a more upright pos-
ture.37 In the current study, a significant higher extension
of the head upon the middle section of the spinal column
(SN/CVT) and consequently, a more upright posture of
the head, was found in subjects in skeletal class II com-
pared with subjects in skeletal class I (p<0.001) and in
skeletal class III (p<0.01) (Table 5). However, subjects
in skeletal class III exhibited a significantly smaller
CVT/EVT angle than subjects in skeletal class I and
skeletal class II (p<0.001).

The current study also revealed that a more lordotic
curve of the spine is related to a greater extension of the
head on the spinal column and, additionally, to a skeletal
class II. A more straightened curve of the cervical spine
seems to be related to a more forward head posture and to
subjects in skeletal class III.

Regarding the physiopathological mechanism associ-
ated with significant differences in cervical posture in 
the three groups, a muscular-neural network could play
an important role. Several researchers38-39 have under-
scored that the existence of muscular-neural connections
between oral functions and the neck area could be respon-
sible for some of the common symptoms of disorders of
the masticatory system and/or of the cervical spine.

Miralles, et al.39 showed, in a group of 15 healthy sub-
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jects, a significant increase in basal tonic EMG activity of
the neck muscles when varying the vertical dimension
every few millimeters from vertical dimension of occlu-
sion to 45 mm of jaw opening. His work confirmed that
reflex connections exist between the morphological
structure of the face and the fusimotor muscle spindle
system of the dorsal neck muscles. Visscher, et al.36 also
supported those findings from a clinical point of view by
showing that the prevalence of cervical spine pain,
assessed using oral history and dynamic/static testing
with a Visual Analog Scale (VAS), was higher in a group
of craniomandibular pain patients than in a group of sub-
jects without craniomandibular pain. Perhaps this was
because of neurophysiological principles of convergence
and sensation.

Also in the current study, the angle between the maxil-
lary base (pns-ans) and the middle segment of the cervi-
cal spine (CVT) was significantly different in the three
groups. Maxillary base was more distally inclined to the
middle section of the cervical spine (pns-ans/CVT) in
skeletal class III than in subjects in skeletal class I
(p<0.01) and in skeletal class II (p<0.05). This finding
was expected, since it seems to be connected to the fact
that the subjects were selected according to skeletal class
(according to the difference in the size and shape of the
maxillary and mandibular bases.

The current study found that the mandibular inclina-
tion on the middle segment of the spinal column was sig-
nificantly different among the three groups. The angle
created by the mandibular line and the middle part of the
spinal column (Go-Gn/CVT) showed a significant differ-
ence between subjects in skeletal class II and skeletal
class III (p<0.05) and a higher mean value difference.
Subjects in skeletal class III showed a significantly lower
angle between the ramus line and the middle segment of
the spinal column (RL/CVT) than subjects in skeletal
class I (p<0.01) and in skeletal class II (p<0.05).

The results in the study relative to maxillary and
mandibular posture seem to introduce another hypothesis
to explain differences in cervical posture in subjects in
differing skeletal classes. Differences in maxillary and
mandibular posture (the inclination of these bases on the
spinal column) could be considered the cause of the 
differences in cervical posture. There may exist a strong
relationship between mandibular and maxillary shape
and size and cervical posture.

Conclusion

Within the limits set by the sample examined, the find-
ings of this study suggest: 

1. The spinal columns of the children in skeletal class

III were significantly straighter than the children in
skeletal classes I and II, which was associated with
the children in skeletal class III evidencing straight-
ening of the lower segment of the spine (C4 to C6); 

2. The study found more head extension in the middle
segment of the spinal column in children in skeletal
class II than the other two classes; 

3. The study also found significant differences in the
inclination of the maxillary base of the middle seg-
ment of the spinal column among skeletal classes I,
II, and III. Children in skeletal class III had a signif-
icantly lower inclination of the mandibular base on
the middle segment of the spinal column.
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